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Abstract 
This paper is based on the real life experiences that we came across as volunteers of the 
flood that struck Kerala in the month of August 2018.We realized from the witnesses of the 
victims that most of them were rescued after quite a long time. There were also incidents 
where family members had to keep watch over the dead bodies of their loved ones, whose 
lives could have been rescued had the rescue team arrived earlier. Drones have been in use 
for search and rescue for some time now and so are rovers. But drones suffer from fast 
depletion of battery and difficulty to manoeuvre indoors while rovers find it difficult to 
overcome obstacles like boulders and debris. So, stand-alone units of drone or rovers are not 
that effective when it comes to a disaster situation like collapsed building in an earthquake. 
The proposed drover or the combined drone-rover platform equipped with camera and 
wireless transmission system will improve the effectiveness of search and rescue operations 
by the enhanced maneuverability it attains due to its ability to fly and traverse the ground. 
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INTRODUCTION 
Post-disaster search and rescue is an 
important aspect of disaster management. 
An effective Search and Rescue 
mechanism is imperative to contain the toll 
on human lives. Rovers and drones have 
been in use in such situations for some 
time now. But they both suffer from some 
limitations that can greatly affect the 
effectiveness of their functions. 
Combining both drone and rover into a 
single stand-alone unit can really improve 
the effectiveness of the search and rescue 
operations as it offers increased mobility 
and flexibility. Equipped with an on-board 
camera and an image processing system 
coupled with wireless transmission 
capabilities, a drover or the combined 
drone-rover platform can become a 
powerful tool in post-disaster search and 
rescue operations. A drover will be able to 
fly over obstacles and hover over certain 
areas to offer more camera angles to 
properly assess the situation, and when 
working as a rover, the drover will use 
only less power without compromising its 
ability to move [1].  
 
LITERATURE REVIEW 
=The drone technology has evolved 
greatly in recent times. In last ten years 
alone, this industry has exploded with new 
inventions and newer ways to use these 
units in daily life. Man has come a long 
way, from wishing to fly like birds, we 
now have machines fly for us. These 
machines do our bidding in the most 
efficient and precise way possible. From 
air filled balloons of yesteryears now we 
have drones for the military. We got 
drones for delivering packages, and in the 
near future working as taxis and 
ambulances. Technologies may have 
evolved but this evolution has enabled the 
man to transcend his thinking limits and 
invent new things, new marvels [2]. 
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Figure 1: Drones of different types and sizes 
 
The term ‘drone’ is meant for any 
unmanned robot either pre-programmed or 
remotely controlled which can be used in 
the water, land, or air. The most common 
drone is an aerial unit which is an 
Unmanned Aerial Vehicle (UAV) and flies 
without an on-board pilot. Modern UAVs 
are equipped with high definition cameras 
for recording and GPS system for tracking. 
 
Drones are providing people with new 
ways to do their day-to-day activity in all 
facets of life, be it work or play. They are 
not new, as there have been radio-
controlled airplanes or copters known as 
RC toys used since the 1940s and 1950s. 
But the uses and applications of the 
modern day drones are much broader than 
those RC crafts [3]. 
 
Drone Categories 
Drones can be categories in many classes 
with respect to many aspects. In the 
broadest of terms, drones are categorized 
into 3 types: Aerial, Amphibious, and 
Land drones. 
 
Aerial Drone 
As the name suggests, these units are used 
while keeping it airborne. From attack 
drones for the military to aerial 
photography usage, these drones have a 
large number of uses for the society. 
 
Amphibious Drone 
Checking out a pool of fishes or their 
habitat for research purposes have never 
been so much easy before. Amphibious 
drones are helping scientists to gather 
usual information about marine life in 
various lakes and seas [4]. 
 
Land Drone 
Land drones are built for irregular terrains 
where aerial or amphibious drones are not 
suitable, such as caves, mining shafts, and 
tunnels. Applications of using land drones 
do not just stop here, these can be used in 
radioactive environments such as nuclear 
power plants and affected zones as well as 
war zones and curbing criminal activities. 
 
DROVER MODEL  
The proposed model of the drover unit is 
shown in Fig. 1. It uses the standard 
quadcopter frame model with a wheel base 
at the bottom for the wheels that get 
activated when the drover functions as a 
rover. The drone functions are controlled 
by the flight controller board which is the 
heart of the flight operations. The detailed 
components are listed below [5]. 
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Figure 2: System model. 
 
Flight Controller Board 
The flight controller board is the heart of 
the flight operations. It acts as an interface 
between the remote controller and the 
Brushless DC motor units. This particular 
version can support up to eight brushless 
DC motors at a time. Further, custom 
adjustments can be made with the help of 
the LCD display and the functions 
switches provided. As it can be seen from 
Fig. 2, the flight controller board comes 
with accelerometers and gyros for 
maintaining stability in different axis while 
in flight. These data are internally 
processed by the IC that comes with the 
board, Atmel 6448 in this case, before 
transmitting the required corrective control 
signals to the ESCs. It also has a fuse 
protected piezo-output that can be used to 
drive a buzzer for low voltage reminders. 
 
 
Figure 3: Flight controller board. 
Raspberry Pi 
The Raspberry Pi is a powerful processing 
system that comes in a small size. Here, 
the Raspberry Pi unit is used for 
processing the image from the camera and 
for controlling the wheel movements when 
the drover functions as a rover. 
 
 
Figure 4: Raspberry Pi. 
 
Here, the Raspberry Pi is used to transmit 
the camera feed into the corresponding 
monitoring unit, for example a smart 
phone, with the help of a Wi-Fi 
transmission unit compatible with 
Raspberry Pi. 
 
Remote Controller and Receiver Unit 
This is a general hobbyist remote 
controller whose receiver can be connected 
to the flight controller board. Further 
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programming can be done in either the 
flight controller board itself or using a PC 
connected to the remote controller with the 
help of a software that is available with the 
kit. The 6-channel remote controller uses 
the 2.4 GHz frequency and makes use of 
frequency modulation for transmission 
purpose. 
 
 
Figure 5: Remote controller and receiving 
unit. 
 
Electronic Speed Controller 
ESC’s for brushless motors receive an 
input PPM signal (pulse position 
modulation) from the receiver. The ESC 
uses this proportional signal from the 
throttle channel of the receiver to 
determine how much power to send to the 
brushless DC motors to maintain the 
desired speed. ESCs are often used on 
motors essentially providing an 
electronically-generated three-phase 
electric power low voltage source of 
energy for the motor. It also allows much 
smoother and more precise variation of 
motor speed ina far more efficient manner.  
 
 
Figure 6: Electronic speed controller. 
 
Brushless DC Motors 
Brushless DC motors do not use brushes. 
Unlike brushed DC motors, the coils are 
not situated in the rotor and thus no need 
to pass current to the coils via brushes. 
Instead, the rotor is a permanent magnet; 
the coils do not rotate, but are instead fixed 
in place on the stator. Because the coils do 
not move, there is no need for brushes and 
a commutator.
 
 
Figure 7: Brushless DC motor. 
 
With a BLDC motor, it is the permanent 
magnet that rotates; rotation is achieved by 
changing the direction of the magnetic fields 
generated by the surrounding stationary coils. 
To control the rotation, adjust the magnitude 
and direction of the current into these coils. 
The main advantages of using a brushless 
DC motor are its efficiency and 
controllability. BLDC motors can be 
controlled using feedback mechanisms, to 
deliver precisely the desired torque and 
rotation speed. Precision control in turn 
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reduces energy consumption and heat 
generation and in cases where motors are 
battery powered lengthens the battery life.  
 
Night vision Pi Camera 
The whole purpose of the camera in the 
drover is to obtain the remote that it can be 
transmitted to the monitoring station. For 
that purpose, a simple webcam would 
suffice. A camera with enough video 
quality may be used for on board digital 
image processing and automatic detection 
of human life under collapsed support 
beams or building debris. 
 
 
Figure 8: Night vision pi camera. 
 
The Raspberry Pi can be used for the 
processing techniques with the help of 
corresponding programs, or else, an IR 
camera can be used to detect heat 
signatures and the Raspberry Pi can 
process the images based on default 
thresholds to detect human life and alert 
the rescue team. 
Li-Po Battery 
A high magnification lithium polymer 
battery is used for powering the drover. It 
has a capacity of 2200 mAh and is 
rechargeable. 
 
 
Figure 9: Li-Po battery. 
 
DRONE INTERFACING AND 
WORKING 
The drover can be envisioned as two 
separate parts, a rover and a drone that are 
mechanically joined together. For now, 
each of these segments are controlled 
separately. The drone is controlled by a 
remote controller and the rover is 
controlled with the smart phone that is 
used to view the video. Future 
advancement would aim at integrating the 
flight functions into the smart phone itself, 
thus getting rid of the bulky remote 
controller and the need for multiple 
controllers.
 
Figure 10: Flight controller board interfacing. 
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ROVER INTERFACING AND 
WORKING 
Here, the same Raspberry Pi that is used 
for streaming video to the monitoring 
system is used to control the rover wheel 
movement when necessary. The main 
advantage of such a setup is that both 
control and monitoring is taking place in 
the same device, making it more efficient 
and easy. 
 
 
Figure 11: Raspberry Pi interfacing for rover. 
 
A simple TCP/Protocol is used for 
controlling and viewing the remote video 
feed from the camera embedded in the 
Raspberry Pi. A generic web-based 
application is used such that the rover can 
be controlled from a web browser on any 
authorized device. The Raspberry Pi is 
used to set up a Wi-Fi hotspot to which the 
monitoring device is connected and the 
video feed is monitored by entering the 
appropriate URL address given to the 
Raspberry Pi into the web browser. A set 
of HTTP statements is used to design the 
user interface consisting of buttons to 
maneuver the drover while it is on the 
ground, setting up of which is fairly simple 
with a rudimentary knowledge of HTTP 
design. 
 
Wi-Fi Module 
Any plug-and-play USB Wi-Fi module can 
be used to create the Wi-Fi hotspot for 
monitoring device to connect. These are 
cheaply available and can be easily 
connected to the USB ports built into the 
Raspberry Pi 
 
 
Figure 12: USB Wi-Fi dongle. 
DC Motors 
Brushed DC motors are used here to drive 
the wheels with the help of a motor driver 
unit to step up the current that is available 
at the General Input/output Pins of the 
Raspberry Pi. DC Motor is used for 
controlling and steering the wheels in the 
required direction. 
 
 
Figure 13: DC motor. 
 
CONCLUSION 
Drover or the combined drone-rover 
platform display a great potential for 
increased mobility and flexibility in search 
and rescue situations especially in those 
which involve collapsed buildings and 
hallways. Although, the Wi-Fi 
transmission of video feed poses a 
limitation on the range, future 
improvements would be able to overcome 
that particular problem. So, the drover 
would be an excellent tool to have in case 
of a disaster.  
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